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(54) NOVEL IMroAZOLINE DERIVATIVES 

(71) We, AMERICAN HOME PRODUCTS CORPORATIOiN a mm«r 
anon organised and easting under the laws of the StateTD£S?United ffi 

Amenca, do hereby declare the invention for which we pray that a nansnt S 
grant^ to us and the method by which it is tx) be peSS! KSr£ 
descnbed m and by the following statement:— """^ «> oe panjcmarly 

invention relates to o^aryl or heterocydyl-o (2-ioudazolinylVben2vl alcohoh 
wiKh possess pharmacological activity, to processes for thdr Tdt 
pharmaceutical compositions containing theoa. prcpawKm ana ta 

The invention provides new compounds of general fonnula I 
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fi*"*^? ^'^^ " pJienyl. monohalophenyl dihaloohenvl 
monoaowcr)allcy phenyl, di(lower)alkylphenyl, trifluoromethylphenT monX^rV 

•Tr'^°^?*'"^y'' tl5enyi;'pyridyl, fu^T^Jfi-^^S^^t 
naphthylr R is hydrogen, halogen, amino, aower)alkylamino, OowyMcvI or riowerl 
aJkoxyj R» „. hydio|ai when R» and R- We d ssi^ar and ST aM K 
^T^W^T^ from hydrogen, halogen, (lower)al&TL Oow^)Lx^ 

h«,«^.^F^°r^ ^"^ "{lower)alkyl" is meant to include straiebt and 

branch Cham hydrocarbon moieties of from 1 to 4 carbon atoms such Is methyl 

ftr^' f?' ^"P « not'°^t^p,ated vS 

1 j u I' T'' specification. The term "(bwer^alkoxv" ^ 

used to mdnde hydrocarbonyloxy groups which contain from 1 toTSSltoZ 

[Price 2Sp] 



15 



20 



1,322,339 



such as methoxy, ethoxy, propoxy, butoxy and hexoxy. The terms halogen and 
'Tialo" as used herein are meant to include bromine, fluonne, chlorme and lodmc. 

The compounds of Formula I may be prepared by the reduction, e.g. with a 
hydride transfer agent such as -a metal hydride or Meerwein-Ponndorf reagent, by 
catalytic hydrogenation with a mild catalyst, e.g. Raney nickel, or by a dissolvmg 
metal (nascent hydrogen), of the following compounds: 
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wherein RS R'j R"* and R^ are the same as hereinbefore defined. 

The preferitd reducing agent is a complex metal hydride such as an alumino- 
hydride or borohydride, e.g. lithium aluminium hydride, or sodium or potasium boro- 
hydride. An alkali metal hydride such as sodium hydride may also be employed. Suit- 
able solvents for the reaction include anhydrous ether, tetrahydrofuran, diglyme and 
dioxanc. The reduction is carried out by refluxing the reaction mixture for from 12 to 
24 hours and subsequently adding water. Conventional techniques are thereafter 
employed to recover the product. 

It has been found that the base form exists as the tricyclic imidazoisomdole 
form (II) and the acid-addition salt exists as the bicyclic phenyl ketone form (III). 
The nature of the reaction by which the compounds are prepared does not allow 
the position of the gemdialkyl groups to be fixed with certainty. When the compound 
exists as the phenyl ketone form, it is impossible to fix the position of the gem 

dialkyl groups because of the proton shift due to the — NH— <^=N — group. Hence, 
the 2-(gem-dialkyl-2-imidazoHn-2-yl)phenyl ketone acid-addition salts are named as 
4,4(5,5)dialkyl-substituted compounds. This is in conformity with the nomenclature 
for imidazole type compounds set forth in Heterocyclic Compounds, R. C. Elderfield, 
Editor, VoL 5, pp 198, 199 and 238, John Wiley and Sons, Inc., New York, 1957. 
When the imidazoisoindol-ol tautomer is formed, the tautomerism of the 
j 

— HN— b=N— moiety does not permit any absolute prediction as to positioning of 
the gem-dialkyl group. When the steric influence of die gem-dialkyl group is con- 
sidered, the probabili^ is great that the product obtained is a 2,2-dialkyl compound. 
Gas chromatographic studies indicate a single compound is isolated and not a 
mixture of the 2;i-dialkyl and 3,3-dialkyl isomers. As the available evidence does not 
conclusively eliminate the possibility of the formulation of the 3,3-dialjkyl compound, 
the alternative nomenclature is employed herein, although it is believed that the 
structure is in actuality a 2,2-dia%l-5ff-imida2o[2,l-<K]isoindol-5-oL 

The compounds of formulae II and III may be prepared by the following 
procedures: 
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H-CH2-C-HHS02B7 
OH r5 H2S0i, 




\ H-SfliR^ 



R^SOzCl 
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wherein R\ R\ R\ R* and are the same as herein above defined and is a 
hydrocarbon or substituted hydrocarbon group, e.g. (lower)alkyl, phenyl, monohalo- 
phenyl, dihalophenyl, mono(lower)alkylphenyl or di(lower)alkoxyphenyl (i.e. R'SOa— 
15 an organosulphonyl residue whose nature is not critical). 

u ^T.^^. f.<>n^POunds of formula IV may be prepared by the sulphonylation of the 
phthalmiidme compound C The phthalimidines are readily prepared by reacting a 
^-acid chlonde of an o-aroyi-benzoic acid with the appropriate substituted or un- 
substituted ethylene diamine compound. This, type of compounds is described in the 
kterature. (Sulkowski et d J. Org. Chem. 32, mO), 

The preparation of related 5-aryl-2,3-dihydro-5if-imidazo[2,l-a]isoindoW-ol8 
is set forth m detml in Bntish Patent Specification No. 1,229,652, whidi is incorpor- 
ated herewith by reference. 

The prep^tion of die 2-(gem-dialkyl-2.imidazolin-2-yl)phcnyl ketone compounds 
15 set forth m British Patent application No. 46940/70. ^ , ^ 

The compounds of the invention arc useful anti-Mammatory agents which may 
be employed m comparative and experimental pharmacology as weU as for other 
purposes Those skiUed in the art readily realise the desirability of employing control 
compounds which have demonstrated efficacy for inducing specific phann^ological 
effects when compounds of unknown activity are tested. 

Activity of the compounds of the invention has been established by their abiHty 
to mhibit experimemlly induced edema in the hind paw of the rat Male Sprague- 
Dawley rats 120-160 grams are used. The compound is administered orally as a 
dispersion m distilled water lOplus 2 drops of Tween 80) in a volume of 10 ml/kg 
Tween is a registered Trade Mark. Compounds are given to 6 rats and the 
vehicle alone is admimstered to 6 more rats as a control. Sixty minutes later, drug 
administration edema 18 induced by an injection of 0.05 ml of a 1% carrageenin 
W)lutioa m physiological saline into the subplantar tissue of the rafs hind paw 
Faw volume is Aen immediately measured volumetrically with a plediylsmocraph 
and agam 3 hours later. The new volume of swelling for the control group is 
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calculated and compared wi± diat of the test group. Compounds that inhibit 
swelling approximately 23% in the test group subjects as compared with the controls 
are considered active. Inhibition is calculated by the formula: 

% Inhibitions Mean volume swcUing of _ Mean volume swelling 

vehicle-treated subject of compound-treated subject XlOO 

Mean volume sweUing of vehicle-treated subject 

5 The compounds of the invention are active anti-inflammatory agents when 

administsered orally to manmials at dosages of from 10 to 100 milligrams per 
kilogram of body weight. The above test is an art recognised test for anti-inflammatory 
screening and evaluation. (Winter et al, Proc. Soc. Exp. Biol and Med. 111:544; 
1962; Butde et al, Nature 779:629, 1957). 

10 The compounds of fonnula I provided by the invention contain basic nitrogen 

atoms and are capable of forming acid-addition salts with pharmaceutically acceptable 
acids, and the invention also provides such salts. Suitable acids for the formation of 
acid-addition salts include hydrochloricj hydrobromic, sulphuric, nitric, phosphoric, 
acetic, lactic, citric, tartaric, maleic, gluconic, benzenesulphonic; toluenesulphonic, 

X5 inethylsulphonic and similar inorganic and organic acids. 15 
The invention furtiier provides a pharmaceutical composition which comprises 
a compound provided by the invention, which may, for example, be micronised, 
and a pharmaceutically acceptable non-toxic carrier. 

Any suitable carrier known in the art can be used to prepare die pharmaceutical 

20 compositions. In such a composition, the carrier may be a solid, liquid or mixture 20 
of a solid and a liquid. Solid form compositions include powders, tablets and 
capsules. A solid carrier can be one or more substances which may also act as 
flavouring agents, lubricants, solubilisers, suspending agents, binders, or tablet- 
disintetgrating agents ^ it can also be an encapsulating material. In powders the carrier 

25 is a finely divided solid which is in admixture with the finely divided active ingredient. 25 
In tablets the active ingredient is mixed with a carrier having the necessary binding 
properties in suitable proportions and compacted in the shape and size desired. The 
powders and tablets preferably contain from 5 to 99%, preferably 1(^0%, by 
weight of the active ingredient Suitable solid carriers are magnesium carbonate, 

30 magnesium stearate, tdc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, 30 
metiiyl cellulose, sodium carboxymethyl cellulose, a low melting wax, and cocoa 
butter. The term "composition" is intended to include the formulation of an active 
ingredient with encapsulating material as carrier to give a capsule in which the 
active ingredient (wi& or without other carriers) is surrounded by carrier, which is - 

35 tiius in association with it Similarly cachets are included. 35 
Sterile liquid form compositions include sterile solutions, suspensions, emulsions, 
syrups and elixirs. The active ingredient can be dissolved or suspended in a pharma- 
ceutically acceptable sterile liquid carrier, such as sterile water, a sterile organic 
• solvent or a mixture of both. Preferably a liquid carrier is one suitable for parenteral 

40 injection. Where tiie active ingredient is sufiicientiy soluble it can be dissolved in 40 
normal saline as a carrier; if it is too insoluble for this it can often be dissolved in 
a suitable organic solvent, for instance aqueous propylene glycol or polyetiiylene 
glycol solutions. Aqueous propylene glycol containing from 10 to 75% of tie ^ycol 
by weight is -generally suitable. In o±er instances compositions can be made by 

45 dispersing the finely-divided active ingredient in aqueous starch or sodium carboxy- 45 
methyl cellulose solution, or in a suitable oil, for instance aracfais oiL liquid pharma- 
ceutical compositions which are sterile solutions or suspensions can be utilised by 
intramuscular, intraperitoneal or subcutaneous injection. In many instances a compound 
is orally active and can be administered orally either in Iquid or solid composition 

50 form. 50 
Preferably the pharmaceutical composition is in unit dosage form. In such 
form, the composition is sub-divided in unit doses containing appropriate quantities 
of the active ingredient; the unit dosage form can be a packaged composition, the 
package containing specific quantities of compositions, for example packeted powders 

55 or vi^ or ampodes. The unit dosage form can be a capsule, cachet or tablet itself, 55 
or it can be lite appropriate number of any of these in packaged form. The quantity 
' of active ingredient in a unit dose of composition may be varied or adjusted from 
1 mg. or less to 500 mg. or more, according to the particular need and the activity 
of die active ingredient. The invention also includes the compounds in die absence 

60 of a carrier where liie compounds are in unit dosage form. 60 
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Whai the compounds of the invention are enmloyed as anti-Mammatorv 
compounds, iliey may be administered to mammals, eg/micTrae iSbbiTdo^ 
cats and monkeys, alone or in combination witi, phania^^oS Srfk c^efj' 

compound, chosen route of administration and standard biological practice Fbr S 
^^^ij.'^'^r^ ^ admrnistered oraUy in the sold form contaii^g such SS,iS 
1,^.^ T^. ^'^ '^lay- The may also be adminiS 

^ ''^ '^'^^ " be injected pai^terally. FoTZS 

10 a-^siration they may be used in tiie form of a sterile solution containinTS 
10 solute^^ for example, enough saline or glucose to make tiie solution iSSc^ ifl 
th^ n«ti^ these compounds wiU vary widi die form of administration and 
thft paroaJar compound chosen. Furthermore, it wiU very witii die pardcuTar 
^rl^iJ^*^ T^^^ GeneraUy, treatment is initiated witii smaU dosages sub- 
15 ^ *^ "P"™*™ *e compound. Thereafter, die d^gcis 

f^^r^ "^"i "?«^ents until die optimum effect under die dicumstaTJH fe 15 

^T^"^' °^ ^e most desirably adminis^ " 

aVlSJStSs^eet^.^""^^ ^""^ ^"^^ "^^^ 
The followmg examples ate adided to iUustrate the mvention: 

^ ^ EXAMFILE'l. <^ 

5 ol m7\ tIt^^^7-^^'^''^^^^'°-^'^ 3,3)-dimediyl-5H-imidazo [2,1-a] isoindol- 
in W J'^ 1 K ^ portions to a suspension of 12 g. of litiiium aluiihri™ hydride 
m 500 ml. of anhydrous etiier. The mixture is stirred and refluxed for 20^ure Th^ 

25 reparated and ti;e filter cake is extracted with a total of 500 mL of hot eftyl Stt 
The orgamc extracts are combined and evaporated to dryness in va^o. ^ «SS 
IS triturated witii hexane to induce crystallization. The solid is Seated and 
SSXS Sj^SsK'"'^" 4'-cMoro-2-[4.4 (5,5>dimeti5S!ad^^o,S- 

A , . x„ EXAMPLE 2. 

the the aroylbenzoic add A. 75 ml. of toluene and 40 ml. of 

uic gem oiaiKyi-subsdtuted 1,2-dianunopropanc B is refluxed in a flask eamnru^ «,;th 
ITZ J^. ^"^^S for 19 hours die soluS k LS^Mt 35 

SahX''KS.'^r??^- "^5 7^"^ 9b-aryl-25ScyM,5?- - 

tetranyciro-5ff-inudazo[2,l-«]isoindol-5-one C as die major product 38 » of thk 

ttS S 9 h'oiS of pSne'sitioi S 

40 in im ™i V* mixture is evaporated to dryness and tiie residue is dis- 

£d rive tSri^ l^'i^r *^ ^""'^ *=o"«Jted and reci^stai- 40 

Sazo72,l^lisolLl!5'^T "^"''^ • 

A solution of the last mentioned compound D, 25 e, in 907 sulohuric acirt nnn 

45 Si temperature for 45 miis. The'SreTs quLSi 

rir^.^5?3^ °^ iccwater and neuttaUsed witii concentratedlK ffiride 45 

" '*P'^ ^^*ed witii water and crystallised lorn a Sle 
crynalhaaion soWai^ e.g. edianol, to give tiie 5-aryl-2,3-dihydro-2 2?3 3>!diSsH 
muda2or2,l.« -isoindoMMil E. This compound ii is rS^^ Isli Snip i 

50 S ^f'*'^ ^"^^ 5,5>dialkyl-2-imida^oIin-2-yl]SycS dSvr^^^ o?3LS 

table. The following compounds are tiiereby prepared: "* uw miacnea au 
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vibaeia RS R*, R', R*, R' and R' are ddmcA as f oUows : 




I 



I 



I 

1 1 



f 

I 



I 

t 

4 



8- 



a -a s ^ 

.1 -SI ' — -S (& 



CO** 



CM CO 



I 



I 



A. i. 



I 

3 



I 

t 




a 



tit 

a -I a 



•r*^ ^ — 5? ^ >r 



III 

a. a a 



I 
a 



f 

a 



I § 



1 1" 

a & 



1" 1" 5 iS" 

u <u u O u 

a a a a a 



"S" "S" 

1. 1 1 



I I- t t 

1 I g 1 




t 



"5. 8 



1 



I 

5 



8 . o 

p * o 



8 S 8 

W) w 

p 



o * o p p . p s» 

t 5 I # I 



8 8 

P O 



8 
t 



I 
1 



8 8 

I i 



i 



I 
I 



o 

. I 



P 

c 

1 

? 




P 

I 



8 



p 



i 

I 



■1 



s 




if I 




I 



I 



8 



I 
I 

P 

I 




I 



t 
I 



a. 1 1 f 3 

04 lA 4 
4* <A of cii 



f 



I 
I 

I 

CI 



I 

Q. 



M 
P 



4^ ^ 



1,322,339 



WHAT WE CLAIM IS: — 

1. A compound having the general formula 




or its acid-addition salt; wherein is phenyl, monohalophenyl, dihalophenyl, 
mono(lower)alkylphenyl, di(lower)alkylphenyl, trifluoromethylphenyl, monoCiower)- 
alkoxyphenyl, di^ower)alkoxyphenyl, thienyl, pyridyl, furyl or 5,6,7,8-tetxahydro-2- 
oaphthyl; is hydrogen, halogen, amino, (lower)alkylamino, (lower)alkyl or (lower)- 
alkoxy; R^ is hydrogen when R^ and R^ are dissimilar and when R^ and R* are 
the same diey are both selected from hydrogen, halogen, (lower)alkyl and (lower)alkoxy; 
and R* and R* are both (lower)alkyI groups and both R* and R* are attached to 
the same carbon atom. 

2. A compound according to Claim 1 in which R* and R^ are both me±yl groups. 

3. 4'-Chloro-2-[4,4 (or 5,5)-dimethyl-2-imidazolin-2ryl]-benzhydrol or an acid 
addition salt thereof. 

4. A compound according to Qaim 1 substantially as described herein with 
reference to the Examples. 

5. A process for the preparation of a compound having ±e general formula 




or its acid-addition sak wherein R*, R*, R*, R* and R* are as defined in Claim 1, in 
which a compound having tautomeric forms represented by the following general 
fonnulae: 




wherein RS R^ R*, R* and R'' are as defined above, is reduced, and, if desired, a free 
base form of product is converted into its acid-addition salt 

6. A process according to Claim 5 in which, the reduction is performed with a 
metal hydride. 

7. A process according to Claim 5 in which ihe reduction is performed with an 
aluminohydride or a borohydnde. 

8. A process according to Claim 5 substantially as described herein with reference 

to the examples. j. . 

9. A compound prepared by a process according to any one of Clamis 5 to 8. 

10. A pharmaceutical composition comprising a compound according to any one 
of Claims 1 to 4 in association with a pharmaceuticaliy acceptable carrier. 
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G, R. PORTER, 
Agent for the Applicants, 
John Wyeth & Brother Limited, 
Huntercombe Lane South, 
Taplow Maidenhead, 
Berkshire. 
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